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Figure 1.—Location of ceramic plants, Tuscarawas County. 
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MINING AND GRINDING L&T0DS AND COSTS AT THE ee CITY PIPE CO. CLAY MIWE, 
UHRICHSVILLE, OHIOL/ 


Py E.J. Lintner2/ 
INTRODUCTION 


this napver is one of a series being prepared by the United States 
Bureau of Mines describing clay mining, crushing, and grinding methods and 
costs at various operations throvghout the United States. These papers are 
designed to disseminate technical information regarding methods usede The 
cost tabulations renresent local overating expenditures only and net total 
production costse Although the publication of total production costs might 
rot be advisadle in some instances, yet a knowledge of operating costs is 
essential to the technical discussion and study of the methods emplcyed. The 
attention of the reader is svecifically called to this differentiation in or- 
der that no misunderstanding of the scope of the cost tabulations shall ensue. 


| The following revort deals specifically with the methods emmloved by 
the Clay City Pipe Co., Uhrichsville, Tuscarawas County, Ohice 


The author wishes to acknowledge the assistance of the following 
persons in the preprration of this pmer: E.E. Hillyer, vice president and 
general manager; Jom. Green, plant suverintendent; and Wm. Tanzie, mine fore- 
mane 


HISTORICAL 


: _ The beginning of .the sewer pipe industry in this district dates frem 
1887. In that year the Diamond Fire Clay Co. was organized, and 1 year later 
the Uhrichsville Fire Clay Co. Other cempanies were socn formed, mergers took 
Dlace, and the industry developed rapidly. Soon Tuscarawas County became the 

leading ceramic locality in the State. 


Uhrichsville, in the east-central part of the county, is the center 
of the ceramic industry, which is scattered along the valley of she Tuscarawas 
River and its major tributaries, the Little and the Bit Stillwater Creekse 
Figure 1 is a location map of this district. 


' The Clay City Pipe Co. probably is the youngest company operating in 
the valley at present, having been organized in 1925 by E.E. Hillyer. 


1/ The Bureau of Mines vill velcome reprinting of this paver, provided the 
following footnote acknowledgment is used: "Reprinted from U.S. Bureau 
of Mines Information Circular 6913," a 
2/ Associate mining engineer, U.S. Bureau of Mines. . 
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A site was selected and the area carefully drilled to determine the 
extent end quantity of clay present. The No. 6 coal seam was opened up, and a 
slone was driven to the Lower Kittanning bed of clay. A large, substantial, 
brick building was erected nearby to house the manufacturing operations. 


The plant is about 3 miles south of Uhrichsville in Big Stillwater 
Creek Valley. It is served by a branch line of the Baltimore & Ohio Railroad. 
Excellent highways also permit ravid truck-delivery service to all points. 


Capable and efficient management accounts fer this company's rapid 
progress and growthe This comoany operates one of the four deairing machines, 
usec in the manufacture of sewer pipe, that are found east of the Mississippi 
River, 


GEOLOGY 


The Lower Kittanning bed of clay is mined extensively in this area. 
This bed belongs to the Allegheny formation of the Pennsylvanian system. The 
thickness of this formation in Ohio ranges from 125 to 250 feet, averaging 
about 200 feet). There are in all eight beds of clay in this formation, the 
Lower Kittanning being by far the most importante | 


This valuable clay bed outcrops across the State and extends from the 
extreme southern tip of the State in Lawrence County to the Pennsylvania State 
line in Mahoning County. Although it is mined in virtually every county throus* 
which it passes, Tuscarawas County produces by far the largest quantity cf clay. 


The Lower Kittanning member is composed of a coal seam beneath which 
are two beds of fireclay. The first bed, directly below the coal seam is an 
excellent plastic clay, while the bed below this is flint clay. In Tuscarawas 
County the thickness of the former averages 10 feet. That of the latter will 
run 4 feste The overlying coal seam usually averages 2 feet, 6 inche 


Besides being the chief clay—bearing formation in Ohio, the Allegheny 
is the most imvortant coal~bearing formation also. Consequently, coal, an im. 
portant factor in the heavy ceramic industry, is near at hand. About 30 feet 
above the Lower Kittanning clay bed lies the well kmown No. 6 coal seam. This 
is an excellent grade of fuel and is mined throughout the districte 


The surrounding countryside is dotted with rough hills and is traverse 
in a southwesterly direction by the Tuscarawas River. 


PHYSICAL CHARACTERISTICS 


The plastic clay found in the Lower Kittanning member ranges in colcr 
from light to dark graye Its texture is very fine, its bonding power. is rather 
high, and it disintegrates readily on weathering. 


3/ Stoub, Wilbur, Stull, R.T., McCaughey, Wm. Je, Demorest, Dede, Coal Forma- 
tion Cleys of Ohio: Geological Survey of Ohio Bull. 26, 1923, pe 243. 

u/ Stout, Wilbur, Stull, R.T., McCaughey, Wm. J., Demorest, D. Je, Coal Forma- 
fion Clays of Ohio: Geological Survey of Ohil Bull. 26, 1923, ppe 305-3 
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The flint clay usually is dull gray and is rather dense and hard. 
This clay also weathers readily and develons sharp edges and corners 


In the mine of the Clay City Pipe Co., only the plastic clay is mined. 
Its thickness is about 71/2 feet while that of the overlying coal seam is 2. 
feet 4 inches. 


METHODS OF PROSPECTING — EXPLORATION 


In drilling the proverty, six holes were nut down with a gion: arill. 
These holes were spaced about 1,000 feet apart over avproximately 20 acres» New 
samples were taken for chemical analvsis. The log of a tynical borehole is as 
follows: | : a 


Strata — Feet 
Surface cccccscccccccsesesseccccessesesn L060 
Snale. POCM ccc swt tasant Sens eee wees 8,0 
Red clay... ee ee ee ee ee ee ee ee ee ee ee ee e 6.0 
Shale TP OCIE soe caw 6 656 ebb eole.e at oe eee a ae 25.0 
NOe 1 tee err ee eee eee ae oeevee eecve 10.0 
“Band StOne vic sbic gcc ns oatew sine Sede swees 5000 | . 
SPALG 6 6.50.66 ota eee pele eee se eeeesione, 500 3 


COAL ccvcccvcccvsccescssrseeessvaceccee 1.0 
CLAY se cee rec cerereccncceevcssevcesceres 9.0 


Sandstone.........-eee..: Ebbw paleaeee 1 OSO 
SHA 10 6 aie a 6 eck eee aces ee ee er ee ee ee 19.25. 
Noe 6 coal Biss a ee a ea 0.5 
Clayececee eceeeveces eevee. Pane ee ee ee ee ee 50 
Sandstone........-. eats oo Slatew ae eee: 0050 
SHales cece eseccsccscerccrsrcenscaceces 1.5 
N66. (6 Coal ocscteesec-cswstuadee msewetes * 360 


CLAY ce cccccccerscccccacsrceraserccseses 95 
Sand St One + packed ie ssuewadaeuecaweanae. Os0 
LS] alts 1B = Jee ar an ae ea cece eee Oe 1205 
Noe 5 COAL ec ccccversvccvccesereseccence Let 


Fire oh ereerr ee eer ree. ee ee 0) 
7 . | 249.0 
METHODS OF SAMPLING AND ESTIMATION OF TONSNAGES sa VALUES 
~The manufacture of heavy ceramic wares does net require frequent san~- 


pling and testing of the raw clay. Especially is this true ‘when a bed of clay 
is as uniform as the ‘Lower Kittanning. 


5/ Stout, Wilbur, Stull, R. T., McCauzhey, Wm. J., Demorest, DeJ., Coal- 
Formation Clays of Chios. Geological Survey of Ohio Bulle. 26, 1923, 
Pe sal 
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METHODS OF DEVELOPMENT AND MINING 


Throughout this area the ‘Tewee gt aie aectoe is eievelige found 
above drainagee Universal oractice in this field is to sink a slope, ranging 
from 10 to 25 percent downgrade into the clay bed. Either a single-— or a doll 
entry room-and=pillar system of mining is then employed... ee _ 

The slope of the Clay City Pine Co. mineis approximately ‘15 ae oeeak: 
and is 260 feet long from mouth to feot. Throughout its length, three-piece 
square-cut oak-timber sets are placed on 4-foot centers and lagged with 2- by 
10-inch oake The posts and cans are & by 88-inch timber. © Figure ‘2a illustrates 
tHe method of timbering Mace | oe | 


Entries are Aiesn 12 feet wide, and the rooms are 14 to 16 feet wide. 
The latter are driven on 100-foot centerse Crosscuts 16 feet wide usually are 
driven every 100 feet, so that good substantial villars approximately $5 feet 
square are left for supporte After mining has. reached. ne property line the pil- 
lars are drawn. (See fig. 3, cross~hatched area. | 


The seam of coal directly. over the, clay. bed. - is. “of. such poor quality tha 
it has been left in place. Above this coal lies.a bed of rather poor shale, fk: 
requires that a considerable amount of timbering be employed ‘for support of the 
roof. The timbering methods onptoyes will be. described.later in this papere 


. 8 ee 8 & © F ws 
ee 7 7 * € 


reached by a rather flat slove ‘not far ‘from the mine. entrances Here, again, the 
room-and-pillar system of mining is usede _. Twenty-one men.are employed and pro- 
duce 60 tons of coal per day, an amount sufficient to satisfy present plant re- 
quirements. The mine will produce approximately 110 tons .of clay per 8-hour day 


pl Sele Se ee ee 


with a crew of 10 men and one foreman. undergrounde 


The accompaning map (fig. 3) ‘shows the, clay end coal mines, the clay 
mine being readily distinguishable oe large pillarse 


- » © 58 & #& © fF 8 8 


Drilling 


Two drillers working together do all the necessary drilling. Each man 
operates a mounted hand auger drill having solid feed bar 36 inches leng, and 
1-1/8 inches in diameter, with 6 threads per inch. It is rotated by means of a 
handle or crank. <A bronze thread box fitted with lugs supports the drill ona _ 
double column and permits the feed bar to. advance when rotated. The column is 
notched so that the drill can be readily adjusted for holes of different height. 
The fed box is split and hinged so that the entire drill can be eed set up 
or taken downe 


Two sizes of tristed arill steel are us ee In the top holes 2. 1/2 
inch-diameter drill steel, having 5 turns per foot, is used.s In the bottom 
holes 2-inch-diameter steel having 6 turns per foot is used. The steel is made 
up in lengths of 2,4,6, and % feet with a split fishtail bit on one end and a 
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Figure 2a.—Slope timbering. 


5’-0” square inside cribbing 
é 
¢ 
é 


aS Se 
% 
ans 


DETAIL CORNER A 


Original from 
THE OHIO STATE UNIVERSITY 


Figure 2b—Air-shaft cribbing. 
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Figure 4.—Drill-hole arrangement. 


Wheel diameter, 16 inches A 
Wheel face, 3 inches [ } iSuiee 
Wheel base, ‘19 inches 2 
Gage, 36 inches 

Axle diameter, 2 inches . 


Sides, ends, 1¢-inch oak | 
Floor, 2-inch oak 
| 
‘3k 1 Cae 
I 5’-10” 
1” diameter rod + 6" 
346" 2” iron 34” clearance | 


Figure 5.— Mine car. 
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flat, tavered shank: on the other. The top holes ame drilled 2 3/4 inches in 
diameter and the bottom ones 2 1/4 inches; they average 7 feet in deoth. 


Bach driller erects his drill column about 3 feet from the face be- 
hind the voint where the row of holes is to be drilled. A small hole is made 
in the clay face with a nick at the point where the hole is to be started. 
The 2-foot length of drill steel is inserted in the flat, tapered socket of 
the feed bar, the machine placed on the drill column, the thread box closed, 
and drilling begun. After the stsel has advanced its full length the feed box 
is opened, the feed bar moved back or perhans lifted out of the fed box entirely, 
and the drill steel pulled fron the hole. Now the next niece of drill steel is 
inserted in the hole, the socket of the feed bar slivned over the shank, the 


feed bar vlaced in the feed box, and the latter clamed; the operator then pro- 
ceeds as before. 


The top holes are drilled upward at an angle of 30° from horizontal 
and collared at a point 3 feet from the roof. The rib holes are drilled at an 
angle of 25° tovard the rib and about 2 feet from the rib line itself. The 
center holes are drilled unward at an angle of about 2° above the hcrizontal. 
The bottom holes are drilled at an angle of 5° below the horizontal and collared 
at a point about 6 inches above the floor. The top holes will end about 4 inches 
below the roof while the bottom holes will end in the floor itself. Figure 4 
shows the drill-hole arrangement in detail. , 


The top vlastic clay drills very easily. In this material the driller 
Can advance the steel at a speed of 20 inches ner minute. The bottom holes ap- 
proaching the flint clay in the’ floor are more difficult to drill. Occasionally 
the drill will hit a viece of silica, when it becomes necessary to start another 
hole nearby. At times it is necessary to start three or four times before a 
soft enough voint is found. In this meterial the actual drilling speed will 
average 11 inches ver minute. 


Usually two men take ebout 21/2 hours’to drill the 9 holes required 
for one room. Two rooms are drilled per day. The balance of their time is 
spent in moving and setting uo their machines, cleaning out the holes, making 
tamping cartridges, assembling the necessary exnlosives, and loading the holes. 


The 18 holes drilled per day will produce 123 tons of clay, an average 
of 1.01 tons of clay per foot of hole drilled. 


The drillers are vaid at an hourly rate of 62 cents, the company fur- 
nishing all tools, steel, explosives, etce 


Blasting 
_. Both black vowder and dynamite are used. The former is noe 4 pellet 
powder, size 1 3/4 x 8 inches, while the latter is no. 2, gel x dynamite, size 


11/4 by 8 inches. Single-tape safety fuse cut in approximate 8 1/2-foot 
lengths and no. 6 caps complete the charge. 
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The holes are loaded as follows: In the two top rib holes 2 1/2 
sticks of pellet powder are placed, with 3 1/2 sticks in the top center hole. 
In the middle rib holes 2 i/k sticks of pellet nowder are placed, with 2 1/2 
sticks in the middle center holes. Gel-x is placed in all the bottom holes, 3 
sticks in the rib holes are 4 sticks in the center holee The detonator is 
always vlaced in the next to the last stick of dynamite. Tamping shells 2 1/2 
by 14 inches are rolled and filled at the face with the drill cuttings. The 
rest of the holes are now filled with these tamping shells, flush with the 
collar of the holes The numbers on figure 4 indicate their order of firings 


An average shot of nine holes will produce approximately 64 tons of 
broken clay. This is at the rate of 0.48 pounds of explosive per ton of clay. 


All blasting is done by the two drillers at the end of the shift after 
the other miners have departede 


Loading 


Five loaders are required to load the broken claye Each man works 
alone, loading the clay into cars of 26 cubic feet capacity. He will average 
15 cars per day or, roughly, 24 tonse All the cars are weighed before being 
dumped into the crusher, the men being paid at a rate of 26 cents per tone Each 
loader is required to furnish his ow set of trols, such as sledge, pick, and 
shovele 


Transportation 


As the working places are close together, the haulage distance rela- 
tively short, and the track bed kept in good condition, only one mule and driver 
are required to serve the five loaders. He obtains his empties at the foot cf 
the slope and pulls a train of two cars each waye Uvon reaching the bottrm he 
couples his loads together into trains of five cars each, attaches the hoist 
cable, picks up his empties, and returns again inside. The average haul is 
approximately 1,600 feet one way, with a slight grade against the loads. 


The tracks are 36-inch gagee Twenty-pound rails are used on the slope 
and main entries; 12-pound rails are used on the room turnouts, together with no. 
2 frogs, while oak rails 3 inches by 5 inches by & feet are used in the rooms. 
When the oak rails are no longer fit for use as such, they are cut in two and 
used either as room ties or else to corduroy the main-entry track. These tracks 
are graded and corduroyed for a considerable distance, The track bed is kept 
well above the water and consequently is dry and even dusty.-in places, which is 
very unusual for a clay mine. 


One trackman is well able to take care of all the track layinge 


The mine cars (figs 5) are of solid oak construction, ourchased locally. 
As stated above, they have a capacity of 26 cubic feet. Their weight empty is 
about 990 pounds, and when a heaping load is placed on them it will average 4,190 
pounds grosse There are 17 cars in daily use and usually one undergoing repairs. 


The mule is always brought to the surface at the end of each shift and 
housed in a comfortable barn nearbys 
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Timbering — 


As phew ouelsnentioned: considerable ‘timbering is voquineas Three— 
piece round timber sets are employed. ‘These are placed..5 feet apart down the 
center of each entry and room to within 12 or 14 feet of the face. The posts 
are placed 8 feet apart at the bottom and 6 feet ‘apart at the top and are capped 
with a 3-inch by 8inch by &~-foot oak piece. All the timber used is cut lccally 
and ranges from 7 to 9 feet in length and is 7 inches in diameter at the small 
end. Oak, hickory, maple, and chestnut are used. The lumber costs 5 cents per 
foot delivered. Figure 6 shows the method employed in room-and-entry timbering. 


One man usually is able to do all the timbering,. When necessary he 
Calls upon the nearest man available to assist him with his work. . : 


As the mine is only 1l years old, the timbers are in good condition, . 
very little replacement having been found necessary. The amount of. timber used 
during 1935, exclusive of cap pieces, was 0.67 linear FON: per ton of eaay mined. 


Pumping 


Proper ditching and handling of the mine water drain it tc a large 
sump alongside the main entry not far from the foot of the slopee From here, it 
is pumped to the surface through a vertical shaft that also serves the coal mine 
above for the same purpose. At present a new 2-inch "built-together" motor—pump 
unit is used to perform this work. This unit consists of a 2=inch centrifugal | 
pump, side suction, and having a bronze impeller, mounted directly on the motor 
shaft. It is a small compact unit occupying little space. Its rated capacity 
is eho, ZeDeMe The motor driving this unit is 10-horsepower, 220~volt, 24-ampere, 
3~phase,66-cycle, with a pReee of 3,450 repem. This unit operates avproximately 
6 hours daily. 4 


Before this new pump was installed a single-cylinder, 6- by 6~inch 
geared pump was used, This pump had a rated capacity. of 80 gepeme, and was driven 
by a 5-horsevower, 220-volt, l4~ampere, 3~phase, 60-cycle motor with a speed of 
1,200 repem. This unit fornerly operated approximately 9 hours daily. At present 
it is used very little, being held for standby purposes only. The new. pump is 
well able to handle the regular volume of water encountered. es 

A third pump is occasionally used to drain a few intermediate points 
adjacent to the main entry. This is a 1 1/2-inch centrifygal pump driven by a 
3-horsepower, 220~volt, 3-phase, 60-cycle motor running at 1,800 repeme It dis~ 
charges into the large sump above mentioned. The mine foreman operates these 
pumps in addition to his other duties. : i 33 


Approximately 30, 000, 000 gallons of water are handled duvine an average 
year, or at the rate of .2,000 gallons per.ton of clay. mined. Compared with other 
clay mines in the district this is unusually lowe. This can be accounted for in 
_two ways ~ first, the coal bed being worked 30 feet above is kept fairly dry so 
that very little water seeps through the intervening soft strata into the eecey 
mine; and, second, the clay bed here produces very little watere 
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The mine of the Clay City Pipe Co. is an excellent example of what 
can be accomplished by efficient handling of all underground water. Ordinarily 
the average clay mine is a mass of water and mud throughoute Here the entries 
and rooms are dry and, as explained above, even dusty in places. As a result 
of these better working conditions for the men production is increased, and 
costs are conneepondsnery ec 


Ventilation 


: Approximately 300 feet from the slope ie is a vertical shaft 
that. serves as the exhaust or return airways A 36-inch-diameter disk fan 
traveling at 640 repeme is housed in a small frame building beside the shaft. 
This fan.is driven through a 4-inch by 5 1/2-foot rubber transmission belt by 
a 3-horsepower, 220-volt, («&5-ampere, 3—phase, 60-cycle motor traveling at a 
speed of 1,800 r.p.me The rated capacity of the fan is 10,000 cubic feet of 
air per minute. Efficient control of the air current underground provides ex- 
cellent ventilation throughout. The air shaft is 5 feet square inside the 
cribbing and is 86 feet deep. It was sunk from the surface and is close- 
cribbed throughout with 3- by 8-inch oak. Figure 2b shows the method employed 
in placing the cribbing. . 


Hoisting 


. Trains of five cars each are pulled t> the surface by means of a 
single cone-friction drum electric geared hoist. The drum is 18 inches in 
diameter and 24 inches in length: it dager Pa a speed of 44 r.epeme The 
hoisting speed is 205 feet per minute. A 5/8-inch-diameter, 6 by 19-inch, 
ordinary-lay, hemp~center, plowsteel cable 1,550 feet long is used. This 
will make nine complete wraps on the hoist drum when wound and leave two wraps 
when unwounde Oak idlers 4 inches in diameter and 12 inches in length are 
spaced 150 feet along the slope. The life of this cable is 12 to 14 months. 


A 20—-horsevower, 220-volt, 54.4-ampcre, 3~phase, 60-cycle motor trav- 
one at 860 mepems drives this hoist ennoucee er reduction shafte | 


. The average time eonnived ‘to null a train of five cars from the slope 
bottom ‘to the crusher floor is 5 1/2 minutes. Uoon their arrival here the hoist 
engineer first sprags the cars and then uncouvles the hoist cable. Then he un- 
couples the first car and pushes it forward to the platform scale for weighing. 
Next he pushes. the car onto. the "kick-back".dum (fig. 7) and then returns it 
to the empty .car siding. The "kick-back" dump is 52 inches long and has a 2~. 
inch-diameter shaft 21 inches behind the inside of the curved rail of the horn. 
A suitable counterweight is placed on an &foot arm attached to the floor of 
the dump. When all five cars have been handled in this manner they are coupled, 
the hoist cable is attached, and the cars are returned to the bottom of the slopes 
It usually requires 20 to 25 minutes for one man to handle a round trip of five. 
cars in this manner. alii 6 shows ne he layout in the crusher building. 


The track scale is-of the double~beam type, with a platform 6 feet Longe 
It is about 15 feet from the. dump. ‘The cars will generally average yy » 190 pounds 
gross or 3,200 pounds net. A good heaping load is required, however, to achieve 
this weighte 
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Pillar Drawing 


At present no pillars are being drawn. The cross-hatched area in 
figure 2, indicates pillars that have been drawn in the paste 


MILLING METHODS 


Crushing 


The mine cars are dumped int. a wooden hopver 7 feet long, 8 feet wide, 
and 5 feet deep in front of the crusher. Its capacity is three cars, or anprodx- 
imately 5 tons of mined clay. 


A reciprocating plate feeder feeds this clay into the crusher. The 
feeder is 7 feet long and 29 inches wide and rolls on four single~flanged wheels 
16 inches in diameter, 2 1/2-inch face. The depth of the clay feed is 29 inches. 
The capacity of this unit at a speed of 17 four~inch strokes per minute is 76 
tons per huur. It is driven by an S-inch by 19 1/2-foot rubber belt off the roll 
shaft of the crusher. 


The crusher has a single roll 18 inches in diameter by 30 inches in 
length, fitted with 3~ by 3-inch teeth or nubs and mounted on a 5 1/2-inch diame 
ter shaft. It runs at 50 rev me, and the peripheral speed is 260 feet per min- 
ute. The capacity of the crusher at this sveed is 60 tons per hour. The maxi- 
mum size of the product delivered is 6 inches. 


A 25-horsepower, 220-volt, 6l-ampere, 3~phase, 60—-cycle motor travel- 
ing at 865 revem. drives this unit through a 10-inch by 15-foot 4~inch rubber 
transmission belte This motor is on the main floor of the crusher building 
about 15 feet to the rear of the mine hoist. 


The crushed clay falls upon a short chute and then into an open con- 
tinuous bucket elevator, whence it is taken to the top of the crusher building. 
The elevator is of the double-chain tyne, 32 feet C-C, and inclined at an angle 
of 75° from the horizontal. The buckets measure 12 by 6 inches. This unit is 
driven by a 2& inch svrocket whose repeme is 38. Its canacity at a speed of 270 
feet per minute is 100 tons per hour. The motor driving this elevator is 15- 
horsepower, 220-volt, 12-ampere, 3-phase, 60-cycle, traveling at a speed of &60 
TePeMe A G-inch by 5-foot 10-inch rubber transmission belt completes the drive. 


The elevated material can now be sent either to the crushed-clay surge 
bin or out onto the weathered clay stock pile. 


Weathered-Clay Stock Pile 


In the latter instance the clay is discharged onto a 20- by 48-inch 
metal chute pitched at 75° from the horizontal, which, in turn, deposits the 
Clay onto a 16-inch by 60-foot flat horizontal conveyor belt. The area beneath 
the last 4O feet of this belt serves as the stock pile proper. This belt is 
driven by a 22=inch pulley traveling at 34 repeme Its capacity, at a speed of 
195 linear feet per minute, is 90 tons ver houre 
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A 10—horsepvower, 220-volt, 2f/-ampere, j—phase, 60-cycle motor travel- 
ing at 1,140 r.pem. drives the conveyor through a countershaft drive. The 
first reduction from the mctor has a Ginch by 10~foot rubber belt, while the 
final reduction to the headshaft has cut spur gearse 


The height of the claypilsheneath this belt is 22 feet. The angle 
of renvose of the crushed clay is 36°. Anproximately 1,300 tons of clay can be 
placed on this pile for weathering. ‘The conveyor belt alone is covered, the 
Clay itself being exvosed to the BEementes 


In reclaiming this clay it is loaded into vheelbarrows, carried into 
the mill, and dumped directly into the dry pan. , 


Mill Surge Bin 


The crushed clay sent to the mill falls from the crusher elevator 
upon a.3— by 10-foot metal chute and then drovs into the surges bine This is 
14 feet 8 inches long, 15 feet wide, and 15-feet high and is built of 2+ by 10- 
inch lumber placed on ende Its capacity is, roughly, 160 tons of clay. This 
bin is between the cmsher building and the dry—pan roome 


The meterial is drawn from this bin by means of a reciprocating plate 
feeder 9 feet long by 24 inches widee It rolls on four single~-flanged, 16-inch. 
diameter, 2 1/2—inch-face wheels. The depth of the material carried forward 
on the feeder is 20 inches. The capacity eof this feeder at a speed of 16 five- 
inch strokes per minute is 6+ tons per houre It is driven by a 7-inch by 21- 
foot 5—-inch rubber transmission: belt off the horizontal shaft of the dry pan 
into which it feeds, 


Grinding 


One standard 10-foot dry pan is used for grinding. It consistsof a 
10—~foot-diameter pan mounted on a heavy forged shoulder placed near the lower 
end ef a vertical forged-steel shafte This shaft is 10 inches in diameter at 
the bottom and 6 inches at the top. Mullers, 60 inches in diameter and having 
a le~inch face, provide the necessary grinding action against the rotating pan. 
Sectional screen plates having 3/16-inch slots are vlaced just out—-side the 
path of the mullers. ‘The life of these screen plates is usually 4 months. 


The pan itself travels at a sveed of 52 redeme Its canacity at this 
speed is 15 tons per hour. | 3 


It is driven by a lf—inch by l/~foot &-inch rubber transmission belt 
off the main-line shaft located on the ground floot in the main mill building. 


a 4g~inch-diameter, 1&-inch-face friction clutch pulley mounted on the horizon- 
tal shaft of the dry pan controls the operation of this unit. 


Blevating 


The material from the dry pan falls into a vertical wooc-enclosed 
belt elevator 16 inches by 48 feet, whence it is distharged over the screene 
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The buckets on this elevator measure 16 by 6 inches and are spaced 14 inches 
aparte The elevator runs over an 18-inch-face, 30-inch-diameter pulley trav 
eling at 40 r.epeme Its cavacity at a sneed of 312 feet per minute is 250 tcns 
per hour. This elevator is driven through a countershaft cff the main~-line 
shafte 


Screening 


The finely ground clay is discharged over an electric vibrating 
screen 3 by 5 feet inclined at an angle of 35° from the hcerizontal. The open- 
ing in the wire screen is 1/16- by 3/8-inch with the longer opening at right 
angles to the nath of flow cf material. The approximate size cf the prcduc& 
delivered is 10—mesh. | | 


Previous to the installation of this vibrating screen, a perforated 
metal-plate screen measuring 11 by 6 feet was used. In installing the vibrat- 
ing screen a 3foot section of the old screen was cut avay at the head for its 
location. Thus the »resent screen really consists of the electric vibrating 
screen,: beiow and attached to which is the metal perforated plate screen & feet 
long and 6 feet wide. The perforated vlate section is comosed of two plates 
or sections, one having 3/16-inch and the other 1/8~inch perforations. 


Different mesh is employed to secure the prover provortion of the var- 
ious size clay particles for the particular product to be mawfactured. When. 
fine clay is desired, the seme small mesh is employéd on both sections of the 
screene The same thing applies when a coarser product is desired. Intermediate 
mixtures are obtained by assembling different mesh vlates, on the unit. This 
accounts for the present assembly. 


The material passing through this screen falls into a single chute 
leading into the finished clay storage bine The material passing over the 
screen falls into an & by &-inch wood chute, whence it is returned to the dry 
pan on the ground floor. 


, Storage Bin 


The finished storage bin is constructed of 2- by 12-inch lumber placed 
on ende It measures 19 feet 2 inches in length, 13 feet 5 inches in width, and 
16 feet in height, and its capacity is 250 tons of ground clay. It extends 
from a point beneath the screen on the third floor to the second floor of the 
building. Two gimvle, wooden, vertical chutes, 18 by 24 inches, having vertical 
slide gates of metal, discharge the ground clay into the wet pans below for the 
tempering process. 


Miscellaneous 
A main~line shaft 415/16 inches in diameter is driven by a large . 
synchronous motor situated in a corner of the mill building or the ground floor. 


From this shaft are driven the dry pan and its plate feeder, the dry-pan eleva- 
tor, the two wet pans, a wet—pan elevator, and the press feederse 
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This motor is 2l14-horsepower, 2,200-volt, 56.8-ampere, 3—nhase, 60~ 
cycle and travels at a sneed of 900 r.epeme Through a leather belt 22 inches by 
32 feet 4 inches, it drives the above described main-line shaft at a speed of 
215 PeDeMe 


On the second floor is the motor-generator set that produces direct 
current for the electric vibrating screen. This is a direct~connected unit 
traveling at 870 r.epeme A 2horsepower, 22%volt, 6.4ampere, 3~phase, 60~ 
cycle motor drives a generator of 1.l-kv.~a., e45-kwe, 115-volt, l0~ampere cana- 
citye 


Screen Analysis ~- Weight Per cubic Foot 


A sample taken from the finished clay-storage bin by the author gives 
the following results as determined by the United States Bureau of Mines Labora- 
tory at Pittsburgh, Pa.: 


Screen analysis 


PS AARON PRP 


28 


r 


‘ | 
| | 
Screen size, 1 20 | 35 | 4s | 65 | 100 eo 200 asus.e0e 


mesh 


| | | 
Sample Percent B90) 15.4 | 5 11.2/13.0] 729 | 79 163 4.6; 16.9 


Noe \ 
Li | Cumulative 5 olagsed, | 34.2145 5S. 66. ia $3.5] S301 


Specific gravity. — Weight per cubic fcot 


' Specific | Weight, lbs. per 
cubic foot 


100.0 


Miscellaneous 


Figure 9 is a flow sheet listing all the overations just described 
aAbOVE.s | 


Power 
All power is purchased from the Ohio Power Co. on a sliding-scale 


basis. It usually runs about $0.022 per kwe-hr. when the plant is operating at 
Capacity. 
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PERCENT EXTRACTION 


Initial mining vields a little over 20 vercent recovery of the clay 
in the bed. When the nillars are drawn a recovery of anoroximately 90 percent 
is vossible. The remaining 10 nercent will be lost, due to contamination, roof 
falls, etc. This estimate is based on the assumption that all the pillars will 
be drawn at the prover time and also that the bulk of the sloughed clay will be 
recovereds 


EMPLOYES PAY SYSTiM 
All loaders are paid on a tonnage basis. The remaining mem all work 


on an hourly basis at rates that prevail throughout the district. The rates for 
an é-hour day are as follows: 


| Nunoer | Hours per 
Labor clsssification of men | Hourly rate da 
Labor clsssification | of men | Hourly ra 


DEI LOSS so 06.5 a wip braces | e | $ 062 | S 
Loaterdesstesiatccseae 1 5 920 g 
DEP IVC Ls 4664-4: Seuie sew ews | 1 | + .62 8 
TAaMDC TMA 6 waar oases Gere | 1 | ». 462 8. 
Pracloaan sa yaisoxs ee ae ee +. 062 Ss? 
Hoist and crusher man. j-° 1 es »660 -.. | 8 

 Dry-tan oneratore+ceee | 1 oT | & 

’" Elévator scréen manee. 1 ot] & 
Revair maneesesessseee | 1 055 2 

' Mine foreman........0. 4 Salary - 
Mall £ oremaniees cece ee 1 Salary ~ 


1l/..Per tone. 


SAFETY METHODS AND FIRST AID ORGANIZATION AND TRAINING 


Employees are continually cautioned to exercise the utmost care at all 
times. fFirst-aid materials are provided for minor cuts and injuries. Stretchors 
are available for the more serious accidents, the injured being taken to the 
town of Uhrichsville for treatment. No first-aid organization or training classes 
are held at the present timee 


FORM OF ADMINISTRATIVE ORGANIZATION 


Figure 10 is an organization chart showing the proper distribution cf 
authority. The plant suverintendent has full authority over both mine and mill, 
with a foreman in charge of eache The mine foreman, however, is generally 
charged with entire responsibility for the successful operation of his department. 
He usually obtains his instructions direct from the general managere Each fore- 
man has the authority to hire or discharge his own men as he may see fite 
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1. — Summary of costs 
NAME: Clay City Pipe Co., Uhrichsville, Ohio PERIOD COVERED: 1°35. 


TOPAL TONS CLAY LOADED: 14,095. 


Operating costs per ton clay mined 


eee a - — ee eee ee eee 


a a a a 


| 


Me 

i Super- , Air Power Exvlo-; Other | 
Classification! Labor | vision Drills! cost sives | 

| Steel | | plies 


Drilling and : 
blasting. .e.e | $0.1219 | 
LOGGING s 060800 Dp eeeree 


ivete eove 4 oOs le 0011 | $0.1861 


| 
| 
| 
Sakated ee 0015} 
| 
| 


| 
Transportation phele | seedne reece] cocecce! cove okie 
Timbering..... | 20566 eeeeve 66 0°6.6'O:1°S 6 6066.6) C6 6 | eevee 
Pup ities s cccex | ereeee eereres eaverte $0.6 0286 see | ereeee 
Hoisting. cccees ©0203 eeeeece eeeeee SOLIS eka | eeeres 
Miscellaneous. | seeene |\D0eLO 6 eoeree eOl ecee | eesseoe 
Mining | 
COStesce | 5865! 21036 | .0015| 055 re 0616 | 
| 


Urtishings.iés« 0210 | eoccee | eevee 00383] woos 

Grin@ing.cvccs'|. OURS) cusses | sihaeel | SIRO Stes | cance 
Screening. cece | 20299 | ereeeve eevere ©0053 eore | eereece 
Blevating..... | 00158 | hope | inal. GOROdl obs tR’. gant: 


Miscellaneous. ereteee 2008 ereres| eseeees, e208 eeseee 


Prepara- 
tion 
COStee ell2l 00% eeeeere 


036 
Totale....| 6986 i, pOOLS). AAPOR acs: | 0616] ake 1.2981 


| 


—-— 
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2e - Summary of costs in Units of Labor, Power and Sunvlies 


NAME: Clay City Pipe Co., Uhrichsville, Ohio. PERIOD COVERED: 1935. 


TOTAL TONS MINED: 14,095. 


—— 


abana nalensie nate 
| I ' 


LABOR (man-hours ver ton): | 
Drilling and DLASting ss:« ce ceedieve 
TOGAINE iis Bors R EN ERETES VER KERR OR ES 


| Minin : } 
ene eee ing __| Crushing ___Other | Total 


0.18 H aes ee 


\ 
| 
eocccee ° 
Hauling. cccccccessccccccsescesces| 209 | errteeeee e@eeee 09 
Timbering.+.+seeeseeeeeees ee eee of 009 | toe Es . : eee ° 209 
PUMPiNSecccveccceccscerecencccees, - ay eceoccccee eeeene eese 
HOistings oceccescscccccccsvecccen | 05 t ° ee | ereccee 005 


Miscellaneous.cccsccscscccpeccccei _ 
Total LENT cos di nesacorsniaisies | 


Average tons per man ver shift : 
Labor, percent of total cost.......| 
POWER SUPPLIES: | 
Explosives (pound per ton)....... | 
Timber (linear foot per ton) eces. | 
Total vower (Kv.—-hre per ton): | 
| 

| 

| 


j 

| 

! 

e*enereeeeve | . eee 

PDAs oe we 696 aw dee oe ee wees eere errcoscee | eeeese eeecees 
HOCHMOC LT a ss 000% 04S shad he twek& eesee @ee0aneenee | @ee#e#e eeee#e 
PUMA 6.9 6.0% 4A wS eae OER COE oe oi eeseeaeee eeesne Pe 
BOS GEIGER i 660005 004608490840 %0%8 5 202 eeeeosee eeeoes 002 
FOR GI60 206 600650505 ss4 SNe ece e@eeeeoenes sedi che Oh eee 
OYUGHINAs isn sedesenn cxewes cece | asce 055 evove 285 
Grinding. .ccccccccscsccccceccccs | eevee eeeeosen | 2015. 20/5 
POLOON UN s iva vebeebseeaewaee tet eee | jee eee oes el2 el2 
Batis 655.60 ae vs aon sake eres e@reerese | 1.32 1.32 
COnVOPANSs 6 4420652004460 onsean | eee -@eerreee eeeee evece 

Other swoplies in percent of total | 
SUPDLLOOss sec esa ss bisdadasweseceet eees eecoeeees @eeseoes 29482 

Supplies and power, percent of | 
total SUR pe RDAs PONE OUEENE eere eeereces | erese 37.64 
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e ~ Detailed summary costs, direct-oneration mine 


NAME: Clay City Pipe Co., Uhrichsville, Ohio. PERIOD COVERED: 1935, 


TOTAL TONS LOADED: 14,095. 


Air, Eas, POWSTLe eve vvee ree red eeee00600 eeervoe @eeeeevneeoe00e8 


Classification | Amount Cost i Total cost 
| (omw | me | ma 
SS 
| 
LOND ING cearnewiatniianteat vias seve | $3,699470 $0.2623. | «= $0.2623 
DRILLING: | | 
Operating LADO vies sie aeie ke eos | eesereeeed 


1,397 48 a 0992 
: 


Operating suppliesscccccccere 22200 20015 | Pe ere oe 
Repair LEDOY 0-6. 6:4-0 4-t2ecmecs score 120. i 20085 - @@ CC eee ree 
Repair supplies.... oa eee eavree *.0006 eoevcrvevecece 


Total drilling.....esesceee| 1,546.98 °1098 21098 


BLASTING: 
DGD OP 6 bce etwas seo Gee e eeu 199.64 Ole | eoecscececese 
EXPLoOSives..ccocccccccvivvcce $69.03 : 20616 | eeorseoorve 
Other SUPPLias.se.ccrcecssececece a 

Total blasting..... 1,076.17 


00763 


HAULAGE 3 : 
LOCOMOU1 VOes 1s.60-6:565b68 Seeks peekeiees 


MULES es cccccesncrecccveccccces 1,199.56 e0850 @eeeo0esees#se# 
CATS 466604605 ee 66 S455 So Cea 265.00 20188 @eeseeteoeooese 8 
Track maintenances-.csccceercecs 1,0 ° 6 PAC) Ug encores cecon 
Total haulage.cccocccecseee | 2,518212 01786 7 1786 
TIMBERING: | 


@eeeoeoeceeoevde 


LGD OF vie a6. 65 @eeee @eeseoevoeeneese 
SUPPLIES iw wk swsass wie esac ence 


Total timbering........e. ooo | 1,503.36 


2,834.88 


GENERAL CHARGES 164-6s6e4eeee eee 


Grand COCA] 60:8 56.0055 6.000% 66 


13,179.21 
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